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other reason for the reluctance to use the new device was
failure to grasp the consequences to flow from dissipating
energy by friction instead of storing it in springs.

It is much too soon to attempt any estimate of the rela-
tive effect on human progress of those two inventions. Few
men would now venture to say that the friction draft gear
is nearly as important as the air brake, but it was a more
.novel conception. It introduced into railroad practice a
new principle; the air brake applied new means to an old
principle. The spring gear mitigates by spring action alone
the shocks and stresses due to coupling/starting, running,
and stopping trains. The energy developed is stored ready
to react when the springs are released. In the friction gear
the energy is dissipated as heat and there can be no reac-
tion. This was the great conception of the invention. The
consequences of spring reaction depend upon the quantity
of energy stored and the period of release. If that quantity
is large and release sudden the consequences are serious.
If the recoil of a great gun on shipboard were taken up by
springs the reaction would throw the gun out of the ship
if it were not stopped by the turret walls. At best it would
wreck things. In the stirring old frigate actions which we
read about wlien we were boys, the recoil of the guns was
managed by block and tackle. The gun crews manning
the leads checked the recoil and ran the gun forward to
firing position again. In the course of time hydraulic recoil
gear came in, 'and Westinghouse designed and patented
hydraulic gear for railroad use, but it was costly, and the
mechanical difficulties of fitting it to cars were great, if not
insuperable.

As cars increased in weight and as the length of trains
grew, heavier springs were used, and the effects of their re-
action became more and more severe, particularly on air-